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ABSTRACT

$�SURVSHFWLYH�VWXG\�ZDV�SHUIRUPHG�RI�SDWLHQWV�GLDJQRVHG�ZLWK�FRORUHFWDO�FDQFHU�
�&5&���GLVWLQJXLVKLQJ�EHWZHHQ�FRORQLF�DQG�UHFWDO�ORFDWLRQ��WR�GHWHUPLQH�WKH�IDFWRUV�
WKDW�PD\�SURYRNH�D�GHOD\�LQ�WKH�¿UVW�WUHDWPHQW��')7��SURYLGHG�

�����SDWLHQWV�GLDJQRVHG�ZLWK�&5&�ZHUH�VWXGLHG��7KH�VWXG\�SRSXODWLRQ�ZDV�
UHFUXLWHG�EHWZHHQ�-XQH������DQG�'HFHPEHU�������')7�LV�GH¿QHG�DV�WLPH�HODSVHG�
EHWZHHQ�GLDJQRVLV�DQG�¿UVW�WUHDWPHQW�H[FHHGLQJ����GD\V�

([FHVVLYH�WUHDWPHQW�GHOD\�ZDV�UHFRUGHG�LQ�������RI�WKH�FDVHV��DQG�ZDV�PRUH�
SUHYDOHQW�DPRQJ�UHFWDO�FDQFHU�SDWLHQWV��,QGHSHQGHQW�SUHGLFWRU�YDULDEOHV�RI�')7�LQ�FRORQ�
FDQFHU�SDWLHQWV�ZHUH�D�ORZ�OHYHO�RI�HGXFDWLRQ��VPDOO�WXPRXU��H[�VPRNHU��DV\PSWRPDWLF�
DW�GLDJQRVLV�DQG�IROORZLQJ�WKH�DSSOLFDWLRQ�RI�VFUHHQLQJ��$PRQJ�UHFWDO�FDQFHU�SDWLHQWV��
WKH�FRUUHVSRQGLQJ�IDFWRUV�ZHUH�SULPDU\�VFKRRO�HGXFDWLRQ�DQG�EHLQJ�DV\PSWRPDWLF�

:H� FRQFOXGH� WKDW� WUHDWPHQW� GHOD\� LQ� &5&� SDWLHQWV� LV� DIIHFWHG� QRW� RQO\� E\�
FOLQLFRSDWKRORJLFDO�IDFWRUV��EXW�DOVR�E\�VRFLRFXOWXUDO�RQHV��*UHDWHU�DWWHQWLRQ�VKRXOG�EH�
SDLG�E\�WKH�KHDOWKFDUH�SURYLGHU�WR�VRFLDO�JURXSV�ZLWK�OHVV�IRUPDO�HGXFDWLRQ��LQ�RUGHU�
to optimise treatment attention.

INTRODUCTION

Colorectal cancer (CRC) is a major public health 
problem, with major impact on morbidity and mortality. It 

is the second most prevalent malignancy worldwide, and is 
also second in incidence and mortality in most developed 
FRXQWULHV��,Q�(XURSH��¿YH�\HDU�VXUYLYDO�UDWHV�DUH���������
DQG� LQ� 6SDLQ� WKH� (852&$5(��� SURMHFW� FDOFXODWHG� D�
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VXUYLYDO�UDWH�RI�������>�@��$V�D�UHVXOW�RI�SRSXODWLRQ�DJLQJ��
together with diagnostic and therapeutic advances, the 
QXPEHU�RI�FDQFHU�SDWLHQWV�KDV�LQFUHDVHG�VLJQL¿FDQWO\��DQG�
this situation is placing great pressure on the cancer care 
V\VWHP��UHÀHFWLQJ�WKH�JURZLQJ�LPSRUWDQFH�RI�WKLV�JURXS�RI�
diseases as a public health problem.

Early diagnosis of cancer and hence early treatment 
is a fundamental objective in cancer care procedures. 
Although delays attributable to the health system 
constitute a small proportion of the biological life of a 
WXPRXU��QRWLFHDEOH�KRVSLWDO�GHOD\��IURP�¿UVW�KRVSLWDO�YLVLW�
to diagnosis or from diagnosis to treatment) may provoke 
stress and decrease the patient’s quality of life. In fact, 
delays in initiating treatment are the leading cause of 
PDOSUDFWLFH�FRPSODLQWV�>�@�

While some studies indicate that treatment delay 
negatively affects the prognosis of patients with cancer, 
particularly CRC, others have found no such association 
>����@��0RUHRYHU��LW�KDV�EHHQ�UHSRUWHG�WKDW�GHOD\�LV�RIWHQ�
attributable to tumour factors such as clinical stage and 
location, and not only to the health system, such as 
hospital admission procedures. The impact of treatment 
GHOD\� RQ� VXUYLYDO�� DQG� WKH� VLJQL¿FDQFH� RI� WKH� GLYHUVH�
IDFWRUV�LQYROYHG��KDYH�\HW�WR�EH�GHWHUPLQHG�>�@��:DLWLQJ�
WLPH�LV�D�FRPSOH[�YDULDEOH��ZKLFK�FDQ�UHÀHFW�WKH�SDWLHQW¶V�
own behaviour, the clinical course, the functioning of the 
KHDOWK�V\VWHP�DQG�WXPRXU�ELRORJ\�>�@�

Taking into account the dearth of prospective studies 
designed to analyse treatment delay, with large cohorts of 
patients and distinguishing between colonic and rectal 
tumours, in this study we evaluate the degree to which 
WUHDWPHQW� GHOD\� LV� LQÀXHQFHG�E\� WKH� VRFLRGHPRJUDSKLF�
conditions of patients and by the clinical and pathological 
characteristics of the tumour.

RESULTS

Descriptive analysis

'XULQJ�WKH�UHFUXLWPHQW�SHULRG��WKH����SDUWLFLSDWLQJ�
FHQWUHV� UHFUXLWHG� ������ SDWLHQWV� ZKR� PHW� WKH� FULWHULD�
IRU� LQFOXVLRQ��2I� WKHVH������������ZHUH� ODWHU�H[FOXGHG�
from the study because it was not possible to determine 
WKH� WUHDWPHQW�GHOD\��7KXV�� WKH�¿QDO�SDWLHQW� VDPSOH�ZDV�
FRPSRVHG�RI�������UHFRUGV��7KH�VRFLRGHPRJUDSKLF�DQG�
clinicopathological characteristics of the study population 
DUH�VKRZQ�LQ�7DEOH���

Treatment delays and types of treatment

For all tumours, the most common initial treatment 
ZDV� VXUJHU\� ��������� IROORZHG� E\� FKHPRWKHUDS\�
�������S���������)RU�UHFWDO�WXPRXUV�DORQH��VXUJHU\�DQG�
chemotherapy were also the most common treatment 
RSWLRQV��������DQG��������UHVSHFWLYHO\��

A histogram showing the distribution of treatment 
GHOD\� LV� VKRZQ� LQ� )LJXUH� ���$� GHOD\� WR� ¿UVW� WUHDWPHQW�
H[FHHGLQJ����GD\V�ZDV�UHFRUGHG�LQ�������RI�FDVHV�>����
&,�����������@��DQG�WKLV�YDOXH�ZDV�KLJKHU��S��������IRU�
UHFWDO�WXPRXUV���������WKDQ�IRU�FRORQ�WXPRXUV���������
�7DEOH� ���� 6WUDWLI\LQJ� DFFRUGLQJ� WR� WKH� ¿UVW� PRGH� RI�
treatment administered and by tumour location, there 
was a higher frequency of delay for surgical treatment for 
UHFWDO�WXPRXUV�WKDQ�IRU�FRORQ�WXPRXUV��������YV���������
�S���������1R�VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�REVHUYHG�IRU�
the other treatment strategies.

Relation between treatment delay and 
the patients’ sociodemographic and 
clinicopathological characteristics

In our analysis of the relation between the presence 
of DFT and each of the sociodemographic variables, 
WKRVH� WKDW� ZHUH� VLJQL¿FDQWO\� DVVRFLDWHG� ZLWK� JUHDWHU�
DFT in patients with cancer of the colon were male sex, 
ORZ� OHYHO� RI� HGXFDWLRQ� RU� QR� IRUPDO� HGXFDWLRQ�� %0,�
����������H[�VPRNHU�DQG�DV\PSWRPDWLF�DW�GLDJQRVLV��7KH�
most relevant tumour characteristics were small local 
extension and the absence of nodes, of metastasis and 
of perineural invasion. Treatment delays in patients with 
tumours presenting normal values for carcinoembryonic 
DQWLJHQ�DQG�IRU�FDQFHU�DQWLJHQ������ZHUH�JUHDWHU� WKDQ�
among patients presenting abnormal values for these 
parameters. Finally, the treatment delay in patients who 
had received prior screening was greater than among 
WKRVH� ZKR� KDG� QRW� KDG� WKLV� WHVW� �7DEOH� ���� )RU� UHFWDO�
WXPRXUV��WKH�YDULDEOHV�WKDW�ZHUH�VLJQL¿FDQWO\�UHODWHG�WR�
a higher level of DFT were primary studies or no formal 
education, being asymptomatic and having had prior 
VFUHHQLQJ��7DEOH����

After adjusting for variables found to be statistically 
VLJQL¿FDQW�LQ�WKH�FUXGH�DQDO\VLV��WKH�PXOWLYDULDWH�DQDO\VLV�
revealed the following to be independent protective factors 
against increased DFT: having university studies, for colon 
FDQFHU�>25� �����������&,����������@�DQG�IRU�UHFWDO�FDQFHU�
>25� �����������&,����������@�� ODWHU� WXPRXU� VWDJH�� IRU�
FRORQ� WXPRXUV��7��7��� >25� �����������&,����������@��
DQG�IRU�UHFWDO�WXPRXUV��WKH�SUHVHQFH�RI�VHYHUH�>25� �������
����&,� ���������@� RU�PRGHUDWH� V\PSWRPV� >25� �������
����&,����������@��FRPSDUHG�ZLWK�DV\PSWRPDWLF�SDWLHQWV��
However, DFT was greater in the patients with colon cancer 
ZKR�ZHUH�H[�VPRNHUV�>25� �����������&,����������@�DQG�
LQ�WKRVH�ZKR�KDG�KDG�SULRU�VFUHHQLQJ�>25� �����������&,��
���������@��7DEOHV���DQG����

DISCUSSION

Our study highlights the existence of delayed 
LPSOHPHQWDWLRQ�RI�WKH�¿UVW�WUHDWPHQW�DPRQJ�������RI�WKH�
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Table 1: Sociodemographic and clinical characteristics for all cases and segmented by type of tumour

Total Colon Rectal p

n % n % n %

Sex

� � 0DOH ���� ���� ���� ���� ��� ���� 0.023

  Female ��� ���� ��� ���� ��� ����

Age

  Mean - SD 68.3 �10.9 68.8 �10.8 66.9 �11.0 <0.001

Marital status1

  Single ��� ��� ��� ��� �� ��� 0.048

� � 0DUULHG�&RKDELWLQJ ���� ���� ���� ���� ��� ����

� � 6HSDUDWHG�'LYRUFHG ��� ��� �� ��� �� ���

  Widowed ��� ���� ��� ���� �� ����

(GXFDWLRQ�SUR¿OH2

� � 1R�HGXFDWLRQ�3ULPDU\�
education ���� ���� ���� ���� ��� ���� 1.000

� � 6HFRQGDU\�8QLYHUVLW\ ��� ���� ��� ���� ��� ����

Currently in work3

� � 1R ���� ���� ���� ���� ��� ���� 0.135

  Yes ��� ���� ��� ���� ��� ����

BMI4

  Mean - SD 27.7 �4.8 28.0 �4.9 27.1 �4.5 <0.001

Smoking habit5

� � 1HYHU ���� ���� ��� ���� ��� ���� 0.008

  Current smoker ��� ���� ��� ���� ��� ����

� � ([�VPRNHU ��� ���� ��� ���� ��� ����

Family history of neoplasias6

� � 1R ���� ���� ��� ���� ��� ���� 0.007

  Yes ��� ���� ��� ���� ��� ����

Family history of CRC7

� � 1R ���� ���� ��� ���� ��� ���� 0.837

  Yes ��� ���� ��� ���� �� ����

6SHFL¿F�VLJQV�DQG�V\PSWRPV8

  Asymptomatic ��� 8.8 ��� ��� �� ��� <0.001

� � 0RGHUDWH�VLJQV�DQG�V\PSWRPV ��� ���� ��� ���� �� ����

  Severe signs and symptoms ���� ���� ���� ���� ��� ����

Type of tumour

  Colon ���� ����

  Recto ��� ����

(Continued )
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SRSXODWLRQ�GLDJQRVHG�ZLWK�&5&��7KLV�¿QGLQJ�OLHV�ZLWKLQ�WKH�
�������UDQJH�RI�WUHDWPHQW�GHOD\�SUHYLRXVO\�UHSRUWHG�>�@�

Studies have been conducted to evaluate the 
SURJQRVWLF�LQÀXHQFH�RI�GLDJQRVWLF�DQG�WUHDWPHQW�GHOD\V�
on different types of cancer, and to determine the 
VLJQL¿FDQW� IDFWRUV� LQ� WKLV�SURFHVV��+RZHYHU��FRQÀLFWLQJ�

results have been obtained, due in part to differences 
LQ� WKH� FKDUDFWHULVWLFV� RI� WKH� SRSXODWLRQV� DQDO\VHG��
furthermore, in most cases, the cohorts have been 
examined retrospectively and there have been differences 
LQ�WKH�WLPH�LQWHUYDOV�VWXGLHG�>�@��7KLV�LV�D�FRQWURYHUVLDO�
LVVXH��DQG�LW�UHPDLQV�WR�EH�FODUL¿HG��8QOLNH�WKHVH�HDUOLHU�

Total Colon Rectal p

n % n % n %

Size of tumour9

� � /RFDOO\�VPDOO��7��7��7�� ��� ���� ��� ���� ��� ���� <0.001

� � /RFDOO\�ODUJH��7��7�� ���� ���� ���� ���� ��� ����

Lymph nodes10

  Absent ���� ���� ���� ���� ��� ���� <0.001

� � 3UHVHQW ��� ���� ��� ���� ��� ����

Histological diagnosis11

  Adenocarcinoma ���� ���� ���� ���� ��� ���� 0.121

� � 0XFLQRXV�FDUFLQRPD�RU�RWKHU�
types ��� ���� ��� ���� �� ���

Metastasis12

  Absent ���� ���� ���� ���� ��� ���� 0.056

� � 3UHVHQW ��� ��� ��� 8.8 �� ���

Differentiation13

  Low grade ���� ���� ���� ���� ��� ���� 0.336

  High grade ��� ���� ��� ���� �� ����

Vascular invasion14

  Absent ���� ���� ���� ���� ��� ���� <0.001

� � 3UHVHQW ��� ���� ��� ���� �� ���

Perineural invasion15

  Absent ���� ���� ���� ���� ��� ���� 0.019

� � 3UHVHQW ��� ���� ��� ���� �� ����

Carcinoembryonic antigen (CEA)16

� � 1RUPDO������ ���� ���� ��� ���� ��� ���� 0.083

� � $EQRUPDO��!�� ��� ���� ��� ���� ��� ����

Cancer antigen 19-917

� � 1RUPDO������� ��� ���� ��� ���� ��� ���� 0.099

� � $EQRUPDO��!��� ��� ���� ��� ���� �� ����

Prior screening18

� � 1R ���� ���� ���� ���� ��� ���� 0.001

  Yes ��� ���� ��� ���� �� ����

/RVVHV��� ������ ������ ������ ������ ������ ������ ������ ����
/RVVHV��� ������ ������ ������ ������� ������� ������� ������� ������� �������� ���
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studies, our own research is based on a large number of 
SDWLHQWV�UHFUXLWHG�SURVSHFWLYHO\��:H�GH¿QH�H[FHVVLYH�GHOD\�
between diagnosis and treatment as a period exceeding 
���GD\V��IROORZLQJ�SUHYLRXV�UHFRPPHQGDWLRQV�DQG�UHSRUWV�
LQ�WKLV�UHVSHFW�>�����������������@

Unlike other studies on diagnostic and treatment 
delays in patients with CRC, our study population is 
distributed according to the location of the tumour (colon 
RU�UHFWDO���LQ�YLHZ�RI�WKH�ZHOO�NQRZQ�GLIIHUHQFHV�LQ�WKH�
SDWKRJHQHVLV�RI�HDFK��:H�IRXQG�')7�WR�EH�VLJQL¿FDQWO\�
greater for rectal tumours, as was also reported in the 
FDVH�RI�GHOD\�DWWULEXWDEOH�WR�WKH�SDWLHQW�>��@��$QDO\VLV�RI�
WKH�GHOD\�DFFRUGLQJ�WR�WKH�W\SH�RI�¿UVW�WUHDWPHQW�DSSOLHG�
VKRZHG� WKDW� WKLV� GLIIHUHQFH� SHUVLVWHG� ZKHQ� WKH� ¿UVW�
treatment was surgery, but not when it was chemotherapy 
or radiotherapy. This association is consistent with the 
¿QGLQJV� RI� RWKHU� VWXGLHV��ZKLFK�KDYH� UHODWHG� WKH� GHOD\�
in surgical treatment for advanced stage (according to 
the Dukes system) rectal tumours, but not for tumours of 
WKH�FRORQ�>��@��SUREDEO\�EHFDXVH�LQ�ORFDOLVHG�DQG�ORFDOO\�
advanced rectal tumours, and unlike for colon cancer, other 
diagnostic tests are required prior to treatment, such as 
pelvic magnetic resonance imaging and rectal endoscopic 
XOWUDVRXQG�H[DPLQDWLRQ�>��@��$QRWKHU�GLIIHUHQFH�EHWZHHQ�
the two types of cancer was the relationship between DFT 

DQG�WKH�GLJHVWLYH�V\PSWRPV�GLDJQRVHG��D�VKRUWHU�')7�ZDV�
only observed in patients with rectal cancer and moderate 
to severe symptoms, compared with mildly symptomatic 
RU�DV\PSWRPDWLF�SDWLHQWV��3RVVLEO\�WKH�PRUH�SURQRXQFHG�
and alarming symptoms resulting from rectal tumours, 
L�H��EOHHGLQJ�DQG�SDLQ��FRPSDUHG�WR�WKH�OHVV�VSHFL¿F�DQG�
subacute ones provoked by colon tumours, lead patients 
with rectal cancer to seek a medical consultation at an 
HDUOLHU�VWDJH�� WKXV�H[SHGLWLQJ� WKH�GLDJQRVWLF�WKHUDSHXWLF�
circuit. The physician prescribing the treatment will 
probably give preference to symptomatic patients, who 
are at increased risk of presenting complications from 
the tumour and therefore have a worse prognosis. It 
should also be taken into account that some patients with 
advanced tumours do not state the actual date of onset of 
their symptoms, or minimise it, due to a feeling of guilt at 
not having consulted the doctor sooner, and this too can 
H[DFHUEDWH�WKH�')7�>��±��@�

Studies of CRC have evaluated the relationship 
between tumour stage and diagnostic and therapeutic 
delays, and have found no association between these 
SDUDPHWHUV� >��@�� $OWKRXJK� VRPH� VWXGLHV� KDYH� VKRZQ�
that the DFT is shorter for patients presenting advanced 
VWDJHV� RI� WKH� GLVHDVH� >��@�� RWKHUV� KDYH� FRQFOXGHG� WKH�
RSSRVLWH�>��@��1HYHUWKHOHVV��WKHVH�FRQFOXVLRQV�FDQQRW�EH�

)LJXUH����)UHTXHQF\�KLVWRJUDP�RI�GHOD\��LQ�GD\V��WR�¿UVW�WUHDWPHQW�IRU�SDWLHQWV�ZLWK�&5&�
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7DEOH����7\SH�RI�¿UVW�WUHDWPHQW�DQG�GHOD\V

Total Colon Rectal p

n % n % n %

First line of treatment

  Surgery ���� ���� ���� ���� ��� ���� <0.001

  Chemotherapy� ��� ���� �� ��� ��� ����

  Radiotherapy ��� ��� � ��� ��� ����

'HOD\�LQ�¿UVW�WUHDWPHQW

� � ����GD\V ��� ���� ��� ���� ��� ���� <0.001

� � !���GD\V ���� ���� ���� ���� ��� ����

Delay before surgery

� � ����GD\V ��� ���� ��� ���� �� ���� <0.001

� � !���GD\V ���� ���� ���� ���� ��� ����

Delay before chemotherapy

� � ����GD\V �� ���� �� ���� �� ���� 0.235

� � !���GD\V ��� ���� �� ���� ��� ����

Delay before radiotherapy

� � ����GD\V �� ���� � ���� �� ���� 1.000

� � !���GD\V �� ���� � ���� �� ����

� With or without radiotherapy

Table 3: Bivariate and multivariate analysis with DFT in patients with colon cancer

����GD\V >30 days Crude analysis Adjusted analysis*

n % n % p OR 95% CI p OR 95% CI

Sex

� � 0DOH ��� ���� ��� ���� 0.041 1.00

  Female ��� ���� ��� ���� 0.81 [0.67-0.99]

Age

  Mean - SD ���� ����� ���� ����� 0.915 1.00 [0.99-1.01]

Marital status

  Single �� ���� �� ���� 0.182 1.00

� � 0DUULHG�&RKDELWLQJ ��� ���� ��� ���� 1.07 [0.70-1.64]

� � 6HSDUDWHG�'LYRUFHG �� ���� �� ���� 1.60 [0.84-3.06]

  Widowed �� ���� ��� ���� 0.87 [0.54-1.41]

(GXFDWLRQ�SUR¿OH

� � 1R�HGXFDWLRQ�
3ULPDU\�HGXFDWLRQ ��� ���� ��� ���� 0.001 1.00 0.008 1.00

� � 6HFRQGDU\�
University ��� ���� ��� ���� 0.66 [0.51-0.84] 0.69[0.52-0.91]

(Continued )
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����GD\V >30 days Crude analysis Adjusted analysis*

n % n % p OR 95% CI p OR 95% CI

Currently in work

� � 1R ��� ���� ��� ���� 0.482 1.00

  Yes ��� ���� ��� ���� 0.91 [0.71-1.17]

BMI

  Mean - SD ���� ���� ���� ���� <0.001 1.06 [1.03-1.08]

Smoking habit

� � 1HYHU ��� ���� ��� ���� 0.017 1.00 0.028 1.00

  Current smoker �� ���� ��� ���� 0.95 [0.69-1.29] 1.08[0.74-1.57]

� � ([�VPRNHU ��� ���� ��� ���� 1.33 [1.07-1.65] 1.40[1.09-1.80]

Family history of neoplasias

� � 1R ��� ���� ��� ���� 0.952 1.00

  Yes ��� ���� ��� ���� 0.99[0.80-1.23]

Family history of CRC

� � 1R ��� ���� ��� ���� 0.212 1.00

  Yes �� ���� �� ���� 0.80[0.56-1.14]

6SHFL¿F�VLJQV�DQG�V\PSWRPV

  Asymptomatic �� ���� ��� ���� <0.001 ����

� � 0RGHUDWH�VLJQV�DQG�
symptoms ��� ���� ��� ���� 0.42[0.28-0.65]

  Severe signs and 
symptoms ��� ���� ��� ���� 0.53[0.36-0.77]

Size of tumour

� � /RFDOO\�VPDOO��7��
7��7�� �� ���� ��� ���� <0.001 1.00 <0.001 1.00

� � /RFDOO\�ODUJH��7��7�� ��� ���� ��� ���� 0.49[0.37-0.63] 0.51[0.37-0.69]

Lymph nodes

  Absent ��� ���� ��� ���� 0.015 1.00

� � 3UHVHQW ��� ���� ��� ���� 0.78[0.64-0.95]

Histological diagnosis

  Adenocarcinoma ��� ���� ��� ���� 0.597 ����

� � 0XFLQRXV�
carcinoma �� ���� ��� ���� 0.92[0.68-1.25]

Metastasis

  Absent ��� ���� ��� ���� 0.037 ����

� � 3UHVHQW �� ���� �� ���� 0.69[0.49-0.98]

Differentiation

  Low grade ��� ���� ��� ���� 0.223 ����

  High grade �� ���� ��� ���� ����>���������@

(Continued )
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Table 4: Bivariate and multivariate analysis with DFT in patients with rectal cancer

����GD\V >30 days Crude analysis Adjusted analysis*

n % p OR
95% CI

p OR
95% CI

p OR
95% CI

Sex

� � 0DOH ��� ���� ��� ���� ����� ����

  Female �� ���� ��� ���� ����>���������@

Age

  Mean - SD ���� ����� ���� ����� ����� ����>���������@

Marital status

  Single � ���� �� ���� ����� ����

� � 0DUULHG�&RKDELWLQJ ��� ���� ��� ���� ����>���������@

� � 6HSDUDWHG�'LYRUFHG � ��� �� ���� ����>����������@

  Widowed �� ���� �� ���� ����>���������@

(GXFDWLRQ�SUR¿OH

� � 1R�HGXFDWLRQ�3ULPDU\�
education �� ���� ��� ���� 0.025 ���� 0.020 ����

����GD\V >30 days Crude analysis Adjusted analysis*

n % n % p OR 95% CI p OR 95% CI

Vascular invasion

  Absent ��� ���� ��� ���� 0.212 ����

� � 3UHVHQW �� ���� ��� ���� ����>���������@

Perineural invasion

  Absent ��� ���� ��� ���� 0.001 ����

� � 3UHVHQW ��� ���� ��� ���� 0.64[0.50-0.83]

Carcinoembryonic antigen (CEA)

� � 1RUPDO������ ��� ���� ��� ���� 0.010 ����

� � $EQRUPDO��!�� ��� ���� ��� ���� 0.74[0.58-0.93]

Cancer antigen 19-9

� � 1RUPDO������� ��� ���� ��� ���� 0.011 ����

� � $EQRUPDO��!��� �� ���� �� ���� 0.59[0.40-0.89]

Prior screening

� � 1R ��� ���� ��� ���� <0.001 ���� <0.001 ����

  Yes �� ���� ��� ���� 2.06[1.59-2.68] 1.79[1.32-2.43]

First line of treatment

  Surgery ��� ���� ���� ���� 0.869 ����

  Chemotherapy �� ���� �� ���� 0.97[0.55-1.72]

  Radiotherapy � ���� � ���� 1.83[0.19-17.6]


�,Q�PXOWLYDULDWH�ORJLVWLF�UHJUHVVLRQ�ZLWK�D�VDPSOH�RI�������SDWLHQWV

(Continued )
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����GD\V >30 days Crude analysis Adjusted analysis*

n % p OR
95% CI

p OR
95% CI

p OR
95% CI

� � 6HFRQGDU\�8QLYHUVLW\ �� ���� �� ���� 0.61[0.39-0.94] 0.56[0.34-0.91]

Currently in work

� � 1R ��� ���� ��� ���� ����� ����

  Yes �� ���� �� ���� ����>���������@

BMI

  Mean - SD ���� ���� ���� ���� ����� ����>���������@

Smoking habit

� � 1HYHU �� ���� ��� ���� ����� ����

  Current smoker �� ���� �� ���� ����>���������@

� � ([�VPRNHU �� ���� ��� ���� ����>���������@

Family history of neoplasias

� � 1R 88 ���� ��� ���� ����� ����

  Yes �� ���� ��� ���� ����>���������@

Family history of CRC

� � 1R �� ���� ��� ���� ����� ����

  Yes �� ���� �� ���� ����>���������@

6SHFL¿F�VLJQV�DQG�V\PSWRPV

  Asymptomatic � ��� �� ���� 0.009 ���� 0.031 ����

� � 0RGHUDWH�VLJQV�DQG�
symptoms �� ���� �� ���� ����>���������@ ����>���������@

  Severe signs and 
symptoms ��� ���� ��� ���� 0.25(0.09-0.72) ����>���������@

Size of tumour

� � /RFDOO\�VPDOO��7��
7��7�� �� ���� ��� ���� ����� ����

� � /RFDOO\�ODUJH��7��7�� 88 ���� ��� ���� ����>���������@

Lymph nodes

  Absent ��� ���� ��� ���� ����� ����

� � 3UHVHQW �� ���� ��� ���� ����>���������@

Histological diagnosis

  Adenocarcinoma ��� ���� ��� ���� ����� ����

� � 0XFLQRXV�FDUFLQRPD �� ���� �� ���� ����>���������@

Metastasis

  Absent ��� ���� ��� ���� ����� ����

� � 3UHVHQW �� ���� �� ���� ����>���������@

(Continued )



Oncotarget36737www.impactjournals.com/oncotarget

generalised for tumours of the colon and rectum as if they 
ZHUH�D�VLQJOH�HQWLW\��RQ�WKH�FRQWUDU\��WKH\�PXVW�EH�DQDO\VHG�
independently, in view of the different natural history 
SUHVHQWHG�LQ�HDFK�FDVH�>������@��7KXV��VRPH�UHWURVSHFWLYH�
studies have shown that advanced rectal tumours present 
an increased risk of DFT, in comparison with the initial 
stages, while no such differences were found for cancers 
RI�WKH�FRORQ�>��@��2Q�WKH�RWKHU�KDQG��LQ�RXU�RZQ�VWXG\��
WXPRXU�VWDJHV�7��7��H[SHULHQFHG�JUHDWHU�')7�WKDQ�PRUH�
advanced stages, but only in tumours of the colon. This 
difference might arise from the lower priority assigned 
WR� WUHDWPHQW� IRU� HDUO\�VWDJH� FDQFHUV�� ZKHQ� V\PSWRPV�
are usually less apparent and hence delay the start of 
the therapeutic process. In a study of breast cancer, our 
group evaluated the different periods of delay, noting that 
higher tumour stages were associated with a shorter DFT, 
ZKLFK�ZDV�DVVRFLDWHG�ZLWK�D�ORZHU�GLVHDVH�IUHH�VXUYLYDO�
time. This outcome is probably produced by the priority 

granted by doctors to patients whose symptoms are more 
VHYHUH� >�@�� ZKLFK� FRQWUDGLFWV� WKH� WUDGLWLRQDO� YLHZ� WKDW�
greater delay is associated with decreased survival time. 
This inverse correlation between treatment delay and 
survival has been described previously in studies of the 
HQGRPHWULXP�DQG�WKH�OXQJ�>��@�

In our analysis of clinicopathological characteristics 
with known prognostic value and associated with increased 
tumour aggressiveness, the degree of histological 
differentiation and of lymphovascular invasion presented 
no relation to DFT. However, they were found to be 
related to distant metastases, lymph node involvement, 
perineural invasion and elevated tumour markers, all of 
which decrease the risk of severe DFT. However, when a 
multivariate analysis was performed, and other variables 
were taken into account, these differences did not persist, 
probably because the variables in question are more 
dependent on the biological behaviour of the tumour 

����GD\V >30 days Crude analysis Adjusted analysis*

n % p OR
95% CI

p OR
95% CI

p OR
95% CI

Differentiation

  Low grade ��� ���� ��� ���� ����� ����

  High grade �� ���� �� ���� ����>���������@

Vascular invasion

  Absent ��� ���� ��� ���� ����� ����

� � 3UHVHQW � ���� �� ���� ����>���������@

Perineural invasion

  Absent ��� ���� ��� ���� 0.042 ���� ����� ����

� � 3UHVHQW �� ���� �� ���� 0.60[0.36-0.98] ����>���������@

Carcinoembryonic antigen (CEA)

� � 1RUPDO������ ��� ���� ��� ���� ����� ����

� � $EQRUPDO��!�� �� ���� ��� ���� ����>���������@

Cancer antigen 19-9

� � 1RUPDO�>�±��@ �� ���� ��� ���� ����� ����

� � $EQRUPDO�>!��@ �� ���� �� ���� ����>���������@

Prior screening

� � 1R ��� ���� ��� ���� 0.025 ����

  Yes �� ���� �� ���� 1.95[1.09-3.49]

First line of treatment

  Surgery �� ���� ��� ���� ����� ����

  Chemotherapy �� ���� ��� ���� ����>���������@

  Radiotherapy �� ���� �� ���� ����>���������@


�,Q�PXOWLYDULDWH�ORJLVWLF�UHJUHVVLRQ�ZLWK�D�VDPSOH�RI�����SDWLHQWV
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and on its intrinsic aggressiveness than on the period of 
treatment delay, as suggested by Symonds in a study of 
FHUYLFDO� FDQFHU� >��@�� ,Q� RWKHU� WXPRXUV�� VXFK� DV� EUHDVW�
FDQFHU��D�VLJQL¿FDQW�DVVRFLDWLRQ�KDV�DOVR�EHHQ�GHVFULEHG�
between the presence of more aggressive features and a 
VKRUWHU�GHOD\� LQ� LQLWLDWLQJ� WUHDWPHQW�� VXFK� IHDWXUHV�PD\�
include the non expression of hormone receptors, or 
non response to hormonal treatments in tumours that do 
H[SUHVV�KRUPRQH�UHFHSWRUV��7KHVH�¿QGLQJV�VXJJHVW� WKDW�
treatment may be expedited when the physician is aware 
RI�WKH�H[WHQW�RI�WKH�WXPRXU�>�@�

Among the sociocultural factors analysed, the 
lack of formal education or only having had primary 
HGXFDWLRQ�VLJQL¿FDQWO\�LQFUHDVHV�WKH�ULVN�RI�')7��IRU�ERWK�
rectal and colon tumours. Interestingly, this association, 
which has not received much previous research attention, 
LQÀXHQFHV� ')7� LQGHSHQGHQWO\� RI� RWKHU� IDFWRUV�� 2QH�
explanation for this might be that these patients do not 
XQGHUVWDQG�WKH�LQVWUXFWLRQV�UHFHLYHG�GXULQJ�WKH�GLDJQRVLV�
therapy process, and may also fail to keep the medical 
DSSRLQWPHQWV�QHFHVVDU\�IRU�D�GH¿QLWLYH�WXPRXU�WUHDWPHQW�
to be undertaken. This population group, with a low 
cultural level, might also delay the start of treatment for 
IHDU�RI�IXWXUH�WUHDWPHQWV�DQG�GLVWUXVW�RI�WKH�EHQH¿W�GHULYHG�
from them. This possibility was raised in a recent study 
in which DFT was associated with a lack of knowledge 
of symptoms suggestive of cancer, and with the patient’s 
unwillingness to visit the doctor, among other factors 
>��@��)RU� WKHVH� UHDVRQV��ZH�EHOLHYH� WKDW� DPRQJ� FHUWDLQ�
population groups, with unhealthy living habits and a low 
HGXFDWLRQDO�SUR¿OH��WKH�ULVN�RI�VHYHUH�')7�LV�JUHDWHU��,Q�
this respect, a retrospective study was conducted to obtain 
an ecological estimation of the socioeconomic status of 
SDWLHQWV�ZLWK�FDQFHU��(XURSHDQ�'HSULYDWLRQ�,QGH[���1R�
such relationship with DFT or with diagnostic delay was 
found, although it should be noted that this study included 
GLIIHUHQW�W\SHV�RI�FDQFHU��ZLWK�RQO\�����&5&�>��@�

Retrospective studies have evaluated social factors 
WKDW�PLJKW� LQÀXHQFH� WUHDWPHQW� GHOD\�� QRWLQJ� WKDW� EODFN�
and/or elderly patients with rectal cancer were subject to 
JUHDWHVW�GHOD\�LQ�LQLWLDWLQJ�DGMXYDQW�FKHPRWKHUDS\�>��@��
,Q� DQRWKHU� VWXG\�� RI� ERZHO� FDQFHU� >��@�� HOGHUO\� DQG�RU�
unmarried patients were found to be most subject to this 
delay. Other studies evaluating prehospital delay have also 
found that lower socioeconomic level and lower education 
OHYHO�DUH�UHOHYDQW�IDFWRUV��>������@�

Another feature of our population which the 
univariate analysis showed to be associated with increased 
WUHDWPHQW�GHOD\�ZDV�D�KLJK�%0,��!���� LQ�SDWLHQWV�ZLWK�
colon cancer. This relation would be explained, in part, 
by the complication of abdominal examination in the 
presence of a large pannus. One of the main causes of 
obesity in the West is an unhealthy living habit in terms 
RI�GLHW�DQG�H[HUFLVH�� WKLV�� WRR�� LV�DVVRFLDWHG�ZLWK�D� ORZ�
VRFLR�FXOWXUDO�OHYHO��ZKLFK�DV�PHQWLRQHG�SUHYLRXVO\�LV�DQ�
independent predictor of treatment delay. The remaining 

GHPRJUDSKLF� YDULDEOHV� DQDO\VHG±VH[�� DJH� DW� GLDJQRVLV��
IDPLO\�KLVWRU\�RI�FDQFHU��PDULWDO�VWDWXV�DQG�RFFXSDWLRQ±
ERUH�QR�VLJQL¿FDQW�UHODWLRQ�ZLWK�')7�

7KH�UHODWLRQVKLS�EHWZHHQ�WUHDWPHQW�GHOD\�DQG�H[�
VPRNHUV�LV�D�FRPSOH[�RQH��(OGHUO\�H[�VPRNHUV�SUREDEO\�
have more limitations of the respiratory function and 
require a larger number of tests before surgery. On the 
other hand, a patient who gives up smoking will probably 
believe him/herself at less risk of serious disease than a 
FRQWLQXLQJ� VPRNHU�� DQG� WKLV� IDFWRU�� WRR��PD\� LQÀXHQFH�
communication with the doctor after diagnosis. In this 
UHVSHFW��0RVKHU�HW�DO��� LQ�D�VWXG\�RI�SDWLHQWV�GLDJQRVHG�
ZLWK�OXQJ�FDQFHU��UHSRUWHG�WKDW�PRVW�H[�VPRNHUV�UHMHFWHG�
SV\FKRORJLFDO�WKHUDS\�>��@�

Our results show that a prior positive screening, 
in which faecal occult blood is detected, is associated 
ZLWK�D�JUHDWHU� ULVN�RI� WUHDWPHQW�GHOD\�� WKLV� UHODWLRQ�KDV�
not been reported in previous studies. A priori, it seems 
illogical that a patient who has received CRC screening 
before any treatment is undertaken should suffer a delay 
for this reason. However, probably due to the person’s 
asymptomatic state at the time of the consultation, no 
preference is expressed (unlike the case of a patient with 
manifest symptoms and at increased risk of complications 
from the tumour, requiring prompt treatment). 
1HYHUWKHOHVV�� ZH� FRQVLGHUHG� WKH� SRVVLEOH� H[LVWHQFH� RI�
confounding and of interaction with the other variables, 
and always obtained the same relationship between prior 
VFUHHQLQJ�DQG�VXEVHTXHQW�WUHDWPHQW�GHOD\��1HLWKHU�ZHUH�
WKHUH� DQ\� LQWHUDFWLRQ� WHUPV� WR� EH� UHWDLQHG� LQ� WKH� ¿QDO�
model (data not shown).

Although it has been shown that delayed diagnosis 
and treatment does not appear to increase the risk of 
death in patients with symptomatic CRC, among the 
asymptomatic population early diagnosis and treatment 
PD\�SOD\�D�UROH�LQ�UHGXFLQJ�PRUELGLW\�DQG�PRUWDOLW\�>��@��
The results presented should be considered with caution, 
and are subject to further analysis to determine whether, 
in the screened population, the greater delay observed 
impacts on survival.

The delay before cancer treatment is started is an 
important factor to be evaluated. This delay, which is 
a criterion of health care quality, should be prevented 
and reduced as far as possible in order to avoid the 
psychologically negative impact it may cause to patients. 
1XPHURXV� VWXGLHV� KDYH� VKRZQ� WKDW� WUHDWPHQW� GHOD\� LV�
associated with certain clinical factors in CRC, but the 
SUHVHQW�VWXG\� LV� WKH�¿UVW� WR�HVWDEOLVK� WKDW�')7�GHSHQGV�
not only on clinicopathological characteristics of the 
WXPRXU��RU�RQ�GH¿FLHQFLHV�RI�WKH�KHDOWKFDUH�V\VWHP��EXW�
also on sociocultural characteristics of the population. We 
conclude, therefore, that more attention should be paid to 
health education regarding the initial symptoms related to 
this disease, especially among less educated social groups. 
The physician responsible for the patient’s treatment, too, 
must be aware that these patients require special attention.
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Finally, more multicentre studies should be 
conducted, in other countries and where different 
healthcare plans are used, in order to generalise the 
¿QGLQJV� RI� RXU� VWXG\��$QRWKHU� YDOXDEOH� DUHD� IRU� IXWXUH�
research would be to determine whether treatment delay 
also impacts on survival, as this association has not been 
FODUL¿HG�LQ�UHFHQW�UHYLHZV�RI�WKH�TXHVWLRQ�>�����@�

MATERIALS AND METHODS

Study design

This prospective, multicentre observational study was 
FRQGXFWHG�LQ�FRRUGLQDWLRQ�ZLWK����SXEOLF�VHFWRU�KRVSLWDOV�LQ�
six regions of Spain (Andalusia, Canary Islands, Catalonia, 
0DGULG��9DOHQFLD�DQG�WKH�%DVTXH�&RXQWU\��>��@�

The patients were recruited prospectively and 
consecutively at each of the participating hospitals 
EHWZHHQ� -XQH� ����� DQG� 'HFHPEHU� ������ 7KH� VWXG\�
population included patients diagnosed with new colon or 
UHFWXP�FDQFHU��VWDJH�,�,9�DQG�VXUJLFDOO\�WUHDWHG��ZKHWKHU�
urgently or scheduled. All patients were included, whether 
or not they had previously received treatment, and a follow 
XS�VWXG\�RI�¿YH�\HDUV�ZDV�VFKHGXOHG��'DWD�ZHUH�FRPSLOHG�
directly from patients and also from their medical history.

6WXG\�GH¿QLWLRQV

([FHVVLYH�WUHDWPHQW�GHOD\�ZDV�GH¿QHG�DV�DQ�LQWHUYDO�
H[FHHGLQJ� ��� GD\V� IURP� SDWKRORJLFDO� GLDJQRVLV� WR� ¿UVW�
treatment, in accordance with national guidelines and 
SUHYLRXV� UHSRUWV� >��±������@��)LUVW� WUHDWPHQW�ZDV� WDNHQ� WR�
be surgery, chemotherapy, radiotherapy, biological therapy 
or best supportive care. Date of diagnosis was the date when 
KLVWRORJLFDO�FRQ¿UPDWLRQ�RI�WKH�SURFHVV�ZDV�REWDLQHG��XQOHVV�
this coincided with the date of the intervention. In this case, 
ZH�XVHG�DV�¿UVW�GDWH�RI�GLDJQRVLV�WKH�VXVSHFWHG�GLDJQRVLV�>��@�

The anatomical location of the tumour and the 
KLVWRORJ\� ¿QGLQJV� ZHUH� FRGHG� LQ� DFFRUGDQFH� ZLWK� WKH�
,QWHUQDWLRQDO�&ODVVL¿FDWLRQ�IRU�2QFRORJ\��,&'�2���6WDJLQJ�
FODVVL¿FDWLRQ�ZDV�EDVHG�RQ�WKH�710�UHFRPPHQGDWLRQV�RI�
WKH�,QWHUQDWLRQDO�8QLRQ�$JDLQVW�&DQFHU���WK�HGLWLRQ�
The following inclusion criteria were applied:

��3DWLHQWV�GLDJQRVHG�ZLWK�FDQFHU�RI�WKH�FRORQ��XS�WR�
���FP�DERYH�WKH�DQDO�PDUJLQ��RU�RI�WKH�UHFWXP��EHWZHHQ�WKH�
DQDO�PDUJLQ�DQG����FP�DERYH�LW���WR�ZKLFK�FXUDWLYH�DQG�RU�
SDOOLDWLYH�VXUJLFDO�WUHDWPHQW�ZDV�DSSOLHG�IRU�WKH�¿UVW�WLPH�

��6LJQHG�LQIRUPHG�FRQVHQW�SURYLGHG�

The exclusion criteria were:

�� 3DWLHQWV� GLDJQRVHG�ZLWK� FDQFHU� RI� WKH� FRORQ� RU�
rectum in situ.

��8QUHVHFWDEOH�WXPRXUV�
��0HQWDO�RU�SK\VLFDO�GLVRUGHUV� WKDW�SUHYHQWHG� WKH�

patient from answering the questionnaires.

��7HUPLQDO�SDWLHQWV

The project was evaluated by the corresponding 
Research Committees and Clinical Research Ethics 
Committees at the hospitals. Informed consent was 
requested of the patients before surgery. Current legislative 
requirements regarding personal data (any information 
FRQFHUQLQJ�LQGLYLGXDOV�ZKR�ZHUH�LGHQWL¿HG�RU�LGHQWL¿DEOH��
were followed at all times. All personal data were 
processed in such a way that the information obtained 
FRXOG� QRW� EH� DVVRFLDWHG� ZLWK� LGHQWL¿HG� RU� LGHQWL¿DEOH�
SHUVRQV��3URWHFWLRQ�RI�3HUVRQDO�'DWD�$FW������������������

Study variables

Data were compiled regarding the patients’ medical 
history: Sex, age, body mass index, prior screening, date 
RI� ¿UVW� FRQWDFW� ZLWK� WKH� KRVSLWDO�� ¿UVW� GLDJQRVLV�� VWDUW� RI�
WUHDWPHQW��DQG�WKH�YDULRXV�W\SHV�RI�¿UVW�WUHDWPHQW�FRQVLGHUHG�
(surgery, chemotherapy, radiotherapy, biological therapy or 
best supportive care). The date of diagnosis was taken as 
WKH�GDWH�ZKHQ�WKH�¿UVW�KLVWRSDWKRORJLFDO�UHSRUW�LGHQWLI\LQJ�
the presence of cancer, was issued, except patients treated at 
WKH�VDPH�WLPH�DV�WKH\�ZHUH�GLDJQRVHG�WKDW�ZH�XVHG�DV�¿UVW�
date of diagnosis the suspected diagnosis date. The following 
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